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©  Vehicle  for  bulk  transport  of  powder-form,  granular  or  pellet  like  material. 

®  The  invention  relates  to  a  vehicle  for  transport  of 
material.  To  allow  for  the  pellet-like  material,  such  as 
cattle  feed,  to  be  unloaded  without  disturbance,  the 
height  adjustable  closing  member  (19)  of  the  dis- 
charge  funnel  (8)  is  provided  with  a  cutting  edge  (33) 
for  destruction  of  pellet-like  material. 
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VEHICLE  FOR  BULK  TRANSPORT  OF  POWDER-FORM,  GRANULAR  OR  PELLET-LIKE  MATERIAL 

in  the  closing  of  this  valve,  while  there  is  a  consid- 
erable  radial  distance  present  between  the  two 
obtuse  angles.  This  is  not  a  particularly  good  ar- 
rangement  for  cutting  through  any  hard  cattle  feed 

5  pellets. 
The  invention  will  be  elucidated  in  the  descrip- 

tion  following  hereinafter  with  reference  to  a  draw- 
ing.  In  the  drawing: 

Fig.  1  shows  a  lengthwise  section  of  a  ve- 
70  hide, 

fig.  2  and  3  show  on  a  larger  scale  longitudi- 
nal  sections  along  a  discharge  funnel  of  the  vehicle 
from  fig.  1  in  the  opened  and  closed  situation 
respectively, 

75  fig.  4  is  detail  IV  from  fig.  3  on  a  larger 
scale, 

fig.  5  and  6  each  show  a  longitudinal  section 
corresponding  with  fig.  2  and  3  respectively  of 
another  .vehicle  according  to  the  invention,  and 

20  fig.  7  and  8  are  illustrations  similar  to  fig.  2 
and  3  of  another,  preferred  embodiment. 

The  vehicle  9  from  figure  1  is  a  tractor  40  with 
a  semi-trailer  41  which  carries  a  tank  10,  Vehicle  9 
may  also  take  the  form  of  an  integral  cab-tank  truck 

25  or  a  rail  vehicle. 
The  tank  10  is  divided  into  eight  reservoirs  11 

each  having  on  their  underside  a  conical  discharge 
funnel  8,  the  walls  of  which  enclose  at  their  lower 
ends  an  angle  of  slope  d  with  the  horizontal  plane, 

30  while  above  this  they  have  a  greater  angle  of  slope 
f  with  the  horizontal,  so  that  the  material  7  for 
unloading  slides  automatically  downward  along  the 
wall  of  discharge  funnel  8.  Filling  openings  6  of 
reservoirs  11  are  closed  airtight  by  means  of  cov- 

35  ers  21.  The  reservoirs  11  are  separated  from  one 
another  by  transverse  partitions  5  and  commu- 
nicate  with  one  another  via  air  passages  4  in  the 
top  ends  of  transverse  partitions  5.  The  spaces  3  of 
tank  10  beneath  discharge  funnel  8  communicate 

40  with  one  another  and  with  the  upper  parts  of  reser- 
voirs  11  via  vertical  air  pipes  2  and  the  air  pas- 
sages  4. 

Lying  underneath  discharge  funnel  8  is  a  com- 
mon  discharge  pipe  1,  the  front  end  of  which  is 

45  formed  by  a  connecting  device  12  for  compressed 
air  and  the  rear  end  of  which  is  formed  by  a 
discharge  13  for  air  with  material.  Discharge  pipe  1 
communicates  via  a  conduit  14  with  spaces  3.  The 
discharge  13  is  connected  via  a  stop  valve  15  onto 

so  a  coupling  16  for  a  hose  17. 
Each  funnel  8  is  connected  via  a  discharge 

funnel  opening  18  onto  the  discharge  pipe  1.  This 
discharge  funnel  opening  18  can  be  closed  off  by 
means  of  a  round  closing  member  19  which  seals 
with  a  torus-shaped  rubber  sealing  ring  20  against 

The  invention  relates  to  a  vehicle  with  multiple 
reservoirs  for  bulk  transport  of  powder  form,  granu- 
lar  or  pellet-like  material,  which  reservoirs  each 
have  an  airtight  closable  filling  opening  and  a  dis- 
charge  funnel,  whereby  each  discharge  funnel  is 
connected  to  a  common  discharge  pipe  via  at  least 
one  discharge  funnel  opening  to  be  closed  off  by  a 
height  adjustable  closing  member,  whereby  the 
discharge  pipe  has  a  nozzie  for  compressed  air 
and  a  discharge  for  air  with  material,  whereby  the 
reservoirs  are  connected  around  the  discharge  fun- 
nel  opening  and  close  to  their  top  end  to  a  com- 
pressed  air  source  and  to  one  another  and  where- 
by  the  closing  member  co-operates  for  sealing  by 
means  of  an  elastic  sealing  ring  with  a  similarly 
formed  periphery  of  the  discharge  funnel. 

Such  a  vehicle  is  known.  Here,  the  airtight 
closing  of  the  discharge  funnel  is  a  source  of 
problems  since  pellet-like  or  granular  material  nes- 
tles  between  the  closing  member  and  the  sealing 
ring,  which  results  in  air  being  able  to  leak  out  such 
that  the  pressure  above  the  material  in  another 
compartment  for  unloading  decreases,  as  a  result 
of  which  disturbance  and/or  delay  in  the  unloading 
process  can  occur. 

The  invention  has  for  its  object  to  design  the 
vehicle  such  that  the  problem  of  air  leakage 
through  the  discharge  funnel  opening  is  avoided. 
To  this  end  the  closing  member  has  in  accordance 
with  the  invention  a  cutting  edge  for  destruction  of 
pellet-form  material.  The  sealing  ring  preferably 
seals  relative  to  a  downward  directed  peripheral 
surface.  This  avoids  the  danger  of  pellet-form  ma- 
terial  that  may  have  been  cut  into  fragments  or 
pulverised  causing  any  air  leakage. 

The  British  patent  publication  922389  relates  to 
a  valve  intended  for  sealing  a  funnel-shaped  bot- 
tom  of  a  silo  for  granular  material.  A  two-fold  clos- 
ing  means  is  thereby  present,  namely  an  upper 
closing  member,  which  may  not  close  properly 
owing  to  a  pellet  remaining  between  this  closing 
member  and  a  seat,  and  a  lower  closing  member 
that  can  be  moved  relative  to  the  upper  closing 
member  so  that  it  does  seal  without  hindrance  from 
pellets.  The  construction  of  this  valve  is  such  that  it 
is  not  suitable  for  use  in  a  vehicle  of  the  type 
referred  to  in  the  preamble. 

Known  from  the  German  patent  publication 
1246553  is  a  bottom  valve  for  a  silo  for  granular 
material  whereby  the  valve  moves  from  the  under- 
side  of  the  outlet  opening  into  the  closing  position. 
A  number  of  elastic  rings  disposed  above  one 
another  are  thereby  arranged  on  a  cylindrical  pe- 
ripheral  surface,  which  sealings  co-operate  with  a 
cylindrical  sealing  face.  Two  obtuse  angles  co-act 
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the  vertical  cylindrical  inner  face  42  of  the  flange 
part  39  of  discharge  funnel  opening  8.  Closing 
member  19  consists  of  a  cone-shaped  cap  30 
which  connects  onto  a  vertical  cylindrical  ring  31 
into  which  is  formed  a  peripheral  groove  32  for 
receiving  sealing  ring  20.  The  cylindrical  ring  31 
has  a  cutting  edge  33  which  co-operates  for  cutting 
or  clipping  with  the  inner  edge  35  of  discharge 
funnel  opening  8  (fig.  4).  Ring  31  is  reinforced  by 
means  of  a  round  plate  24.  The  discharge  pipe  1 
has  at  the  location  of  each  discharge  funnel  8  an 
outflow  mouth  36  that  is  connected  with  a  flange  37 
and  bolts  38  to  the  flange  part  39,  with  the  inter- 
positioning  of  an  elastic  sealing  ring  57. 

The  closing  member  19  is  driven  up  and  down 
by  means  of  a  hydraulic  or  pneumatic  cylinder 
assembly  58,  the  cylinder  59  of  which  is  attached 
to  the  discharge  funnel  8  by  means  of  three  legs 
62  of  which  the  bottom  ends  63  are  directed  verti- 
cally  along  ring  31  and  are  welded  in  position  on 
discharge  funnel  8.  Closing  member  19  is  attached 
to  the  piston  rod  64.  In  fig.  5  the  sealing  ring  20  is 
fitted  in  a  groove  32  of  flange  part  39,  so  that  the 
sealing  ring  20  co-operates  for  sealing  with  a  verti- 
cal  cylindrical  peripheral  surface  42  of  the  ring  31 
of  closing  member  19.  Ring  31  has  the  cutting 
edge  33. 

In  fig.  3-5  the  closing  member  19  strikes  with 
cutting  edge  33  up  against  the  inside  edge  70  of 
flange  37,  whereby  pellets  and  pellet  remnants  are 
pulverised. 

In  fig.  6  on  the  other  hand  the  piston  71  of 
cylinder  assembly  58  strikes  up  against  the  end  of 
cylinder  59  when  the  cutting  edge  33  has  passed 
sealing  ring  29.  There  then  remains  free  an  annular 
space  73  below  cutting  edge  33  where  a  pellet  or 
pellet  remnant  can  fall  undisturbed  downward  along 
the  wall  78  of  the  inflow  wall  36. 

The  connecting  device  12  is  connected  via  a 
hose  49,  a  non-return  valve  50,  a  safety  valve  51 
and  a  damper  52  to  a  Roots  blower  53  which  via  a 
damper  54  and  a  filter  55  sucks  in  much  air  and,  at 
a  comparatively  low  pressure  of  0.7  to  1  bar  over- 
pressure  supplies  12  to  18  m3  per  minute  for 
unloading  of  20  to  30  tons  of  bulk  material  per 
hour;  this  being  dependent  on  the  type  of  material 
and  the  carrying  height  and  distance  over  which 
the  material  is  transported  via  hose  17  into  a  silo. 
The  round  discharge  pipe  1  has  an  internal  diam- 
eter  of  10  cm  for  example  and  is  connected  via  a 
throttle  56  with  an  internal  passage  diameter  of  42 
to  44  mm  or  via  a  throttle  valve  to  the  connecting 
device  12.  After  the  blower  53  has  been  set  into 
operation  and  the  spaces  3,  the  empty  reservoirs 
11  and  the  upper  parts  of  the  reservoirs  still  filled 
with  material  7  have  been  filled  with  compressed 
air  while  stop  valve  15  is  closed,  the  closing  mem- 
ber  19  of  the  reservoir  11  for  unloading  is  raised  to 

a  height  which  depends  on  the  length  of  the  hose 
17,  the  carrying  height,  the  specific  weight  and  the 
nature  of  the  material  for  unloading,  this  preferably 
being  done  precisely  such  that  there  is  no  danger 

s  of  hose  17  becoming  blocked. 
Unloading  can  thus  always  be  performed  at 

maximum  unloading  capacity. 
It  is  also  possible  to  unload  two  or  three  /eser- 

voirs  11  simultaneously.  Also  possible  is  the  si- 
io  multaneous  transporting  of  different  kinds  of  cattle 

feed  in  the  separate  reservoirs. 
In  addition  to  material  in  powder  form  this 

vehicle  is  particularly  suitable  for  transporting  cattle 
feed  pellets. 

75  The  good  sealing  by  closing  member  19  of  an 
empty  reservoir  11  prevents  air  leakage  through 
this  latter  during  unloading  of  a  reservoir  1  1  .  There 
is  the  resulting  certainty  that  all  the  air  supplied 
remains  available  for  picking  up  the  material  7 

20  beneath  the  opened  discharge  funnel  opening  18, 
while  a  constant  maximum  unloading  capacity  is 
achieved.  The  design  is  such  that  a  discharge 
funnel  opening  18  can  be  closed  again,  also  in  the 
case  the  relevant  reservoir  11  is  still  only  partially 

25  unloaded. 
Present  on  the  rear  of  vehicle  9  are  an  air- 

release  tap  60  and  a  manometer  61  in  addition  to 
actuating  means  (not  shown)  for  the  pneumatic  or 
hydraulic  piston  cylinder  assemblies  58  of  the  clos- 

30  ing  members  19. 
In  the  embodiment  variant  of  fig.  7  and  8  a 

round  tower-like  cover  80  with  a  peaked  roof  82  is 
arranged  by  means  of  three  vertical  supports  81  in 
discharge  funnel  8.  A  closing  member  19  is  guided 

35  in  the  cover  80  in  vertical  direction  by  means  of  a 
U-shaped  bracket  83,  the  legs  84  of  which  are 
guided  in  fixed  vertical  guidings  85.  Firmly  con- 
nected  to  guidings  85  is  a  diaphragm  housing  86. 
Accommodated  in  diaphragm  housing  86  is  a  dia- 

40  phragm  87  that  is  connected  to  a  disc  88  of  a  rod 
89  which  is  connected  to  the  U-bracket  83.  Be- 
tween  a  plate  24  of  closing  member  19  and  dia- 
phragm  housing  86  a  spiral  spring  90  is  accom- 
modated  in  rings  91,  which  spring  forces  the  clos- 

45  ing  member  19  with  considerable  force,  for  exam- 
ple  250  kgN,  into  the  closing  position.  Closing 
member  19  further  comprises  a  cylinder  31  with  a 
cutting  edge  33  which  cuts  through  feed  pellets  at 
the  discharge  funnel  edge  92  during  the  closing 

so  movement.  Since  this  takes  place  with  a  rapid 
closing  movement,  the  cut  pellet  fragments  shoot 
downward  into  the  discharge  pipe  1.  Accommo- 
dated  between  cutting  edge  33  and  an  inner  ring 
93  is  an  elastic  sealing  ring  94  which  closes  onto 

55  the  round  funnel  surface  96.  During  downward 
movement  the  closing  member  19  is  guided  by 
means  of  supports  81  which  have  downward  con- 
verging  guide  faces  97.  Discharge  pipe  1  connects 
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above  the  centre  98  onto  the  funnel  surface  96  so 
that  the  bulk  material  deposited  into  this  cut  out 
discharge  pipe  1  from  a  mixture  flow  of  air  and 
bulk  material  passing  through  here  remains  almost 
continual  running,  so  that  the  flow  resistance  here  5 
is  small.  An  elastic  sealing  strip  99  is  arranged  on 
the  lower  edge  of  cover  80  against  cylinder  31  .  By 
feeding  in  more  or  less  air  under  diaphragm  87  the 
rise  level  of  closing  member  1  9  can  be  adjusted  in 
order  to  adapt  the  latter  to  the  circumstances,  such  w 
as  the  kind  of  material,  the  transport  path  and 
transporting  height. 

Claims  ?s 

1.  Vehicle  with  multiple  reservoirs  for  bulk 
transport  of  powder  form,  granular  or  pellet-like 
material,  which  reservoirs  each  have  an  airtight 
closable  filling  opening  and  a  discharge  funnel,  20 
whereby  each  discharge  funnel  is  connected  to  a 
common  discharge  pipe  via  at  least  one  discharge 
funnel  opening  to  be  closed  off  by  a  height  adjust- 
able  closing  member,  whereby  said  discharge  pipe 
has  a  nozzle  for  compressed  air  and  a  discharge  25 
for  air  with  material,  whereby  said  reservoirs  are 
connected  to  a  compressed  air  source  and  to  one 
another  and  whereby  said  closing  member  co- 
operates  for  sealing  by  means  of  an  elastic  sealing 
ring  with  a  correspondingly  formed  periphery  of  30 
said  discharge  funnel,  characterized  in  that  said 
closing  member  (19)  has  a  cutting  edge  (33)  for 
destruction  of  pellet-form  material. 

2.  Vehicle  as  claimed  in  claim  1,  character- 
ized  in  that  the  sealing  ring  (20)  seals  relative  to  a  35 
downward  directed  peripheral  face  (42). 

3.  Vehicle  as  claimed  in  claim  1  or  2,  char- 
acterized  in  that  the  closing  member  (19)  is  ac- 
tuated  by  a  closing  spring  (90). 

4.  Vehicle  as  claimed  in  any  of  the  foregoing  40 
claims  characterized  in  that  the  closing  member 
(19)  is  height  adjustable  by  means  of  an  air  bellows 
(87). 
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